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Professional Expertise

His professional expertise includes high-power electromagnetic wave sources, plasma waves,
plasma applications, pulsed power technologies. The electromagnetic wave sources and
technologies up to millimeter and submillimeter waves or terahertz waves are developed. Electron
beam sources in a weakly relativistic region based on compact pulsed power technologies and
electric power engineering are also included.

Research Fields of Interest

Electromagnetic Wave Sources up to Terahertz Wave Regions

High-power electromagnetic wave sources up to terahertz wave utilizing electron beams such as
BWO, surface wave oscillator, Smith-Parcell FEL are studied. The electromagnetic wave sources
are based on the slow cyclotron interaction at the anomalous Doppler-shifted frequency and the
Cherenkov interaction. To increase the power handling capability and the operation frequency up
to terahertz wave regions, oversized slow-wave structures are used for excitations of surface
waves and stimulated Smith-Purcell radiations. To analyze beam interactions with
electromagnetic waves, new versions of the self-consistent relativistic field theory considering
three-dimensional beam perturbations are developed.

Pulsed Power Systems and Electron Beam Sources

We develop compact high-voltage pulsed power systems and electron beam sources to generate
uniform sheet and annular electron beams in the weakly relativistic region less than 100 kV. A
new cold cathode is proposed to obtain a weakly relativistic electron beam and the surface
conditions of the cathode are examined using surface analyzing system with digital microscope.
With our new cold cathode, the stable generations of uniform electron beams in sheet and annular
shapes are experimentally demonstrated.

Atmospheric Pressure Plasma and Plasma Application

Atmospheric pressure plasmas are generated by applying RF high voltages. Plasmas in a form of
bullet are released as a plume into the atmosphere. Characteristics of the plasmas and their
applications are studied. High-energy electrons are produced by injecting microwave powers into
magnetically confined plasmas and their velocity distribution functions as well as their spatial
profiles are examined by several types of x-ray diagnostics, such as x-ray energy spectrum
analyses, x-ray absorption methods, and x-ray tomographic reconstructions using various types of
x-ray detectors.
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